Possible changes in streamflow magnitude and character due to climate warming are investigated. Thirty-one years of daily runoff data from the control simulation and from years 2070-2100 of a transient climate change simulation forced with projected changes in greenhouse gas concentrations and aerosol loading (Boer et al., 1999 ) with CCCma's coupled general circulation model are used. Daily streamflow at the mouths of 23 major rivers is calculated offline using the flow routing scheme of Arora and Boer (1999a) .
The analysis concentrates on (1) changes in mean annual discharge at the river mouths, f , (2) mean monthly streamflow magnitude and characteristics (to assess the changes in streamflow seasonality); and (3) the changes in the maximum streamflow, f m , in the year (the flood). Figure 1 shows that the global hydrological cycle intensifies by about 3% as measured by the increase in globally averaged precipitation and evaporation for the GHG+A simulation. Over land, the precipitation decreases by 2% and evapotranspiration increases by 2%. Over the oceans, precipitation and evaporation increase by 5% and 3% respectively. Both the decrease in precipitation and increase in evapotranspiration over land act to reduce the freshwater water transport to the oceans which decreases by 14% (and similarly the vapour transport from the oceans to the land). Simulated runoff, and thus river discharge decreases in a warmer world. The analysis of annual maximum floods (discussed later) suggests dividing the 23 rivers into four categories depending on the nature of their response and this is done in Figure 3 . Two criteria are used, the mean annual flow and the mean annual flood (obtained by averaging annual maximum flow in each year). Most rivers experience a decrease both in mean annual flow, f , and in mean annual flood magnitude, f m , in conjunction with the decrease in globally averaged runoff (Category 3 rivers) .
The annual cycle of streamflow for observations, control, and the GHG+A simulations for selected rivers are compared in Figure 4 . The Yenisey and Ganges are Category 1 which rivers show an increase in mean annual flow. The Yenisey also shows a shift in the time of peak discharge that is caused by early snow melt in the GHG+A simulation. The seasonality of most Category 3 rivers, which experience decreased mean annual flow and flood magnitude, does not change appreciably. For these rivers, the mean monthly hydrograph from the GHG+A simulation lies more or less directly below that from the control simulation indicating a decrease in mean flow but little change in seasonality. All Category 4 rivers are characterised by snow and show early peak discharge in GHG+A simulation. Early snow melt during spring and the likelihood of precipitation falling as rain (rather than snow) contribute to the change in streamflow seasonality for such river basins.
Extreme value analysis is performed on annual maximum flood series from the control and GHG+A simulations using GEV distribution for the 23 major rivers considered. Floods corresponding to return periods of 2, 5, 10, 25, and 50 years are estimated. Percentage differences between these flood values in the control and GHG+A are evaluated and Monte Carlo simulations are used to assess if the differences are statistically significant at 1% level. The analysis of maximum floods show that 17 out of 23 rivers considered experience statistically significant reduction in flood magnitudes at their mouths. Results are described in more detail in Arora and Boer (1999b) .
